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Background: Atazanavir, an azadipeptide protease inhibitor (PI) with once daily dosing, a lack of insulin
resistance, lipid increase, and gastrointestinal toxicities, is approved in combination with other
antiretrovirals for the treatment of patients infected with HIV. Unboosted atazanavir is also used in highly
active antiretroviral therapy (HAART) naive patients.
Methods: The study prospectively followed up an established cohort of patients who received atazanavir,
and for whom one year of follow up data were available.
Results: It was found that use of atazanavir in intent to treat and on treatment analyses, maintained and led
to virological suppression and increases in CD4 count in both PI naive and experienced patients.
Virological failure occurred in 7% of patients and the main toxicity was hyperbilirubinaemia, which led to
treatment withdrawal in 2%. Its efficacy and safety profile was similar to that seen in previous randomised
studies investigating its use.
Conclusions: These data should provide reassurance for clinicians wishing to introduce a new
antiretroviral into an established cohort.

D
espite its obvious success in reducing morbidity and
mortality,1 2 limitations of HAART includes adverse
effects, drug-drug interactions, potency, and durability

issues and a high pill burden associated with poor compli-
ance.3–5 Once daily HAART, especially with protease inhibitors
(PIs), provides a strategy that should increase adherence and
increase the probability of therapeutic success.6–8

Atazanavir sulphate (formerly BMS-232632), a bis(L-tert-
leucine) derivative, has an elimination half life of seven hours
and a pharmacokinetic profile that supports once daily
dosing when taken with food.9–12 Phase 2 clinical trials
showed long term potency, safety, rapid viraemic suppres-
sion, and durable increases in CD4 counts in both anti-
retroviral naive13 14 and experienced patients.15 16 Large
randomised studies have confirmed its antiretroviral and
immunological effects,17 and shown that these effects are
similar to other established PIs such as nelfinavir,18 lopinavir/
ritonavir.19 Its main toxicity has been mild jaundice not
associated with hepatotoxicity but secondary to unconju-
gated hyperbilirubinaemia (attributable to inhibition of UDP
glucuronyltransferases), which rarely leads to treatment
withdrawal.20 21

Compared with other PIs, it has significantly less in vitro
effects on glucose transport and is thought to contribute less
to insulin resistance.22 Use of PI based HAART regimens can
also result in dyslipidaemia in a significant proportion of
patients and such an increase is thought to result in an
increase in 10 year coronary risk.23 Accordingly, minimising
dyslipidaemia associated with HAART probably preserves life
expectancy.24 25 Atazanavir has not however been associated
with clinically relevant increases in total cholesterol, fasting
low density lipoprotein cholesterol or fasting triglyceride
concentrations.26

At the Chelsea and Westminster Hospital, London, UK, we
have prospectively followed up a cohort of patients who
received atazanavir since 31 May 2004. We wished to
establish their clinical experience, according to their previous
PI exposure.

METHODS
The Chelsea and Westminster HIV cohort is the largest single
cohort in Europe and data are routinely collected on the
patients who attend. HIV positive patients are seen at regular
intervals for clinical assessment, trial follow up, and
immunological assessments. The HAART era started on 1
January 1996 at this institution and many others and HAART
is defined as three or more antiretrovirals, in accordance with
published guidelines.27 We included all patients here who
were given atazanavir before 31 May 2004, to ensure that the
data we present had more than one year follow up.

RESULTS AND DISCUSSION
We found that giving atazanavir in a well established cohort
of patients receiving HAART was safe and effective. A total of

Table 1 Drugs switched to atazanavir

Drug Number of patients

PIs
LPV/RTV 34
SQV/RTV 22
NFV 4
RTV 4
IDV/RTV 3
IDV 2
SQV 1
NRTIs
ABC/DDI 1
AZT/ABC 1
D4T/DDI 1
NNRTIs
EFV 38
NVP 2

PI, protease inhibitor; NRTI, nucleoside reverse transcriptase
inhibitor; NNRTI, non-nucleoside reverse transcriptase
inhibitor; LPV/ RTV, lopinavir/ritonavir; SQV, saquinavir;
NFV, nelfinavir; IDV, indinavir; ABC/DDI, abacavir/
didanosine; AZT, zidovudine; D4T, stavudine; EFV,
efavirenz; NVP, nevirapine.
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5873 HIV1 infected patients have been followed up in the
HAART era and of these, 241 patients were given atazanavir,
comprising 4.1% of the total cohort. From the 241 atazanavir
exposed patients, 231 patients (95.8%) received atazanvir
(300 mg daily) boosted with ritonavir (100 mg daily) and the
remaining 10 received atazanavir alone (400 mg daily).

A total of 113 patients (46.8%) switched to atazanavir from
other antiretrovirals (table 1). Of the 241 patients, 76 (31.5%)
switched to atazanavir secondary to an adverse drug reaction
with a previous antiretroviral, nine (3.7%) switched because
of adherence issues, and a further 28 after the premature end
of a local efavirenz based trial.

Figure 1 shows the changes in viral load (intent to treat and
on treatment) and CD4 count in both the PI naive (fig 1A) and
experienced (fig 1B) patients. For PI naive patients in an intent
to treat analysis, viral suppression for ,500 copies/ml and
,50 copies/ml, occurred in 72% and 60% of patients at one year
respectively. For PI experienced patients in an intent to treat
analysis, viral suppression for ,500 copies/ml and ,50 copies/
ml, occurred in 90% and 57% of patients at one year respectively.
The mean CD4 count rise between PI naive and experienced
patients showed no significant increases.

Figure 2 shows the decline in viral load in patients who
were and were not PI experienced over one year. While PI
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Figure 1 (A) Viral suppression (on
treatment and intent to treat) and
change in CD4 count in PI naive
patients. (B) Viral suppression (on
treatment and intent to treat) and
change in CD4 count in PI experienced
patients.
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naive experienced patients experienced a greater fall in viral
load, no significant differences were seen between these two
groups. Switching to atazanavir when the viral load was ,50
copies or ,500 copies/ml led to continued viral suppression
for a year, in both an intent to treat and on treatment
analysis (fig 3).

Table 2 shows the changes in cholesterol over 12 months of
follow up and shows that the proportion of patients with a
total cholesterol greater than 6.5 mmol/l decreased over time
while the average cholesterol showed a sustained decrease.

Figure 4 shows the main toxicity previously seen in other
studies, unconjugated hyperbilirubinaemia. A small increase
in bilirubin was seen over the 12 month period, supporting
retrospective data that has evaluated atazanavir related
bilirubin increase as an adherence marker.28

There were 17 virological failures and we found that the
mutations 10F/I, 84V, and 90M are prevalent in resistant
patients, as shown by other data.29 A total of 47 patients
stopped atazanavir because adherence or lost to follow up
issues (20 patients), virological failure (9 patients), toxicity (9
patients), a structured treatment interruption (4 patients),
acute hepatitis C (1 patient), patient request (1), and never
taking the drug (1). Of the nine patients who stopped taking
atazanavir because toxicity, four stopped because of jaundice,

two because of diarrhoea, one because of depression, one
because of a flare of hepatitis C, and one because of an
abacavir hypersensitivity reaction in their HAART regimen. A
total of four patients died, one because of to bacterial
pneumonia, one because of Hodgkin’s disease, and one
because of progressive multifocal leucencephalopathy.

While these data are not randomised and do not show long
term durability or potency, in a prospective cohort of 241
patients who took atazanavir with one year of follow up data,
we show that (1) atazanavir was well tolerated with few
cases of virological failure, (2) its use was successful in
patients who were PI naive and experienced, (3) switching to
atazanavir when the viral load was ,50 copies/ml led to
continued viral suppression, (4) cholesterol concentrations
decreased in patientss receiving atazanavir, (5) the major
adverse event was mild hyperbilirubinaemia, which rarely led
to treatment cessation, and (6) failure with ritonavir/
atazanavir was not associated with the development of
resistance mutations. Although some may consider that the
intent to treat data were disappointing, it is important to note
that a number of patients who stopped atazanavir were lost
to follow up, a problem with prospective cohort studies in
general.

Drug side effects and patient reported symptoms are the
foremost variables predictive of non-adherence to HAART.30

Future HIV standard of care will emphasise the use of once
daily therapies, especially as HAART penetrates the under-
developed world.31
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Figure 2 Change in viral load in PI experienced and naive patients
over 12 months.
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Figure 3 Viral suppression over one
year in patients with previously
suppressed viraemia.

Table 2 Changes in cholesterol over 12 months of
follow up. The proportion of patients with a raised total
cholesterol (TC.6.5 mmol/l) is shown.

Month Cholesterol (mmol/l) TC .6.5 (%)

0 5.1 15
1 20.2 11
3 20.3 8
6 20.2 8
9 20.1 5
12 20.3 9
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